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8 Clahns. 
This Invention-relates to a mixing apparatus 
adalted to ,mix solids .materials and ,liquid in 
either continuous or 'batch operations to form a 
compound of ,¢olloïdl consistency, lV/ore par- 
ticlïlarly this lnvention ,.pertainsio a mixing ap- 
Pratus ,for mixing compounds in a continuous 
operation. 
T, hts inenion is paytlcular!y .useful in mixing 
pipe protecting comloounds .such-as those de- 
scrlbed .in ,British atent :No. 48L606 :of 'lV/arch 10 
15, 1938, :ard in =he .co-pendlng application of 
Marshall Croch, Serial No. :52438, flled October 
2, 198, and .`ownd 
plicatlon., 
It _,ls ;an objec¢ of lliS ,invençïon to provide a 15 
s011ds, material and'2kluid mixig apparatus 'that 
ls dptecl ,to continuous 0peration 'that may be 
usel for batch Çperation. 
It is a ftther,,obJCt of this"lnvention to pro- 
vJdean.appaaus tha wfll thoroughly mix Sepa- 20 
at¢solids;mterials with liguids to tortu a com- 
lOUnd of colloiclal consistency in a continuous 
cycle operïtion. 
.Another obJect ç f2ls Invention is-to ,provide 
a mixing appratus that 'will thoroughly mix 25 
seParate Solids an'd]içluid constituents in a con- 
tinuous operation and .tha will iprovide storage 
caPacity for the mixed materials. 
A still further object .of this invention is to 
poide n apparat, us .mix.a rnetal protecting 30 
coating compound. 
.Oher.objects resileln'the novel letai!s of con- 
strcion as ï2escribdïnd shown in "thfollow- 
ing decription and drawlngs. 
:Brlefl stated/the presentinvention provides a 35 
genea!!y .yllndrical container having a helix 
formed on its tnner wails.  A cylindrical lrum 
member .s .rottablv rnountel within said con- 
tainer anal ihas helices on lts inner 'and outer 
aces. Withln the rotatable drum member, a 40 
cylindrical tankis lrovtded. The.rotatable -drum 
bas a 'shearing. cone forming a'0p closure mem- 
 ber arrangecl in 'such mnner 'that when pow- 
dered ,solids materials are introduced into the 
cylinlrical container:they pass between the shear - 45 
ing cone and a ,cooperting,.shearing llate .ar- 
ranged on a :face of,the cont«iner and are Inter- 
mteï ina ubbig action. Onpassing the shear- 
lng one, th 'sotids materials nd .the liquids 
likewise introdueed.int0 he 'eontainer.all clown 50 
over the hlices formed .o theinner wall of the 
cotiner and on !th outer wall of the rotating 
drum to b ecome thoroughly intermixed before 
fIllng on  the bottom Of .the ontainer. At 
th bttom of the ,contlner 'thç mte! passes 
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through, an,0pening conncting with the.insite of 
the drum member 'and thehelix .on the Inside 
of the drum member ,pieks .up:the .materiï] and 
elevates it .t0 the tO ..of :the .tank where it 
 received An the ïtank :for fllrther agitation ,and 
storage..A otatable ,short ,passing through 'the 
tank that is sUpported on the container ,and at- 
tached to the rotatable drum .is ,proided with :a 
suitable propelleror paddles .to :accomplish a fur- 
ther agitation within the tank. 
This mixIng apparatus is so arranged that.he 
materials are thoroughly intermixed when re- 
ceived in the Inner tank and may be:emoved:from 
the tank for immediae use or.ma be retained 
in the tank for St«rage. :Thus an apparatus 
provided that may be .used for either continuous 
or batch operations. 
Details of construction :of the present inven- 
tion will be best understood by reference to the 
accornpanying description and drawing in which 
like parts bave been desgnated similarly and in 
which: 
Fig. 1 is an elevation inpaztial sectionshowing 
the elements of this inwntion. 
Referring .to Fig. 1, acylindrical container I! 
having a helix 12 ,formed on.its inner face 
connected by bolts ,|,capscrewsor the like .to 
a frustro-conical entrance section |6. Cylindri- 
cal container .|| and entrance section |6 have 
a gasket material |, placed between the.:flanges 
|8 formed on the cylindrical container .|| and 
entrance section [@. A top ,member 
trance section | is provided with an opening 
for the introduction ,of solids and liquid mate- 
rials, Arranged on opening 2| are pipe :flttings 
22 or other suitable members adapted to receive 
feed pipes 23 and .24. :Feed ,pipe =24 provides a 
pasage 2 through which solids materials may 
be introduced ,by gravity feed and feed pipe 
proFides a passage 2 £hrough which liluid,mate- 
rial may be introduced. 
Continer '|| is connected with a bottom 
closure annulus ring "| and a second frustro- 
corfical delivery section 32 by bolts |1 passing 
through.flanges |8 and is spaced apart from said 
annulus ring 3| and deliverY section 3 by gasket 
material ,!. An inner cylindrical tank 33 is 
provided within .container || uncl .is supported 
within the .container and spaced from the walls 
thereof by annulus ring 3 |: Communication be- 
tween Inner tank 3 and delivery section 32 :is 
provided by oPening 35 Inarmulus ring .3.|. 
A shaft member3$ rotatably supported on top 
member-|9 by an adJustable thrust bearing 
extends into 'container .|| 'and passes through 
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inner tank 33 and into delivery section 32. Shaft 
member 36 is further supported by a bearing 38 
in web member 39 arranged in opening 34 of 
annulus ring 31. Outside of container I! shaft 
member 36 is provided with a pulley 4! that may 5 
be connected by belts, chains, or the like to an 
electric motor (not shown) or other motivè power 
unit. 
A rotatable drum 42, open at one end and 
having a mixing helix 43 on ifs outer ïace and 10 
an elevating helix 44 on ifs inner face, is mounted 
within container |! and supported therein by 
shaït member 36. At ifs closed end rotatable 
drum 42 provides a shearing cone 46 composed of 
conical sections 4] and 46. Conical section 47 15 
has a slope corresponding fo the slope of en- 
france section 16 and conical section 46 is of 
lesser slope. A frustro-conical shearing plate 63 
corresponding in shape fo entrance section 16 is 
affixed fo the inner surface of entrance section 20 
6 and is in cooperative and spaced arrangement 
with conical section 47 of shearing cone 46, when 
drum 42 is positioned within container ! and 
bearing 3] is adjusted. Shearing cone 46 which 
may be of either solid or fabricated construction 25 
is attached fo shaft member 36 by collars 40 and 
set screws 6! engaged therein. Rotatable drum 
2 is likewise supported on shaft member 3 by 
a collar 49 and set screws 6! attached fo a cylin- 
drical stiffener web 62 welded within rotatable 30 
drum 42. 
A propeller type agitator 64 is arranged for 
rotation within cylindrical tank 33 by attach- 
ment fo rotatable shaft member 36 by means of 
set screws 6. A paddle type agitator 66 is af- 35 
ranged for rotation within delivery section 32 
by attachment to shaft 36 with set screws 6. 
A gare valve 6 is attached to delivery section 
32 in such manner that delivery opening 68 is 
in communication with gare valve 6]. A pipe 40 
ourlet 69 is threadedly engaged fo gare valve 67 
fo deliver mixed compound to a suitable position 
of use or further storage. 
In operation, solids materials in predeter- 
mined amounts are conveyed to opening 2 ! in en- 45 
trance section 6 by gravity flow and liquids or 
other fluids are introduced into the entrance sec- 
tion 16 by feed pipe 23. The solids and liquid 
materia,ls pass by centrifugal force and gravity 
feed over conical section 48 and between conical 5O 
sections 4] and shearing plate §3. As they pass 
between conical section 47 and shearing plate §3 
the solids materials will be sheared past each 
other to effect a particle size  reduction and a 
preliminary mixing of the material. After pass- 55 
ing the shearing cone, the solids and liquid ma- 
terials fall downwardly upon the oppositely 
wound helices which tend fo deliver the material 
back up to the top of the rotatable drum; how- 
ever, the clearance between the helices is of 6O 
such dimension that part of the materials will 
fall off the helices and pass downwardly between 
them to further mix the solids and liquid ma- 
terials. 
The container is of such height that as the 65 
material passes from the top to the bottom 
undergoing constant mixing and unfolding more- 
ment, it will be thoroughly mixed by the rime 
it reaches the bottom formed by the annulus 
ring 3 . As the material pries up on annulus 70 
ring 3! It will pass under the open end 46 of 
rotatable drum 42 and be engaged by the eleva- 
ring helix 44. The direction of rotation for the 
drum 42 and the small clearance between helix 
4i and cylindrical tank 33 then causes the mixed 5 

4 
compound fo be carried up the helix 4 fo a 
position of discharge af the top of cylinoE-ical 
tank 33. 
The elevated materials when discharged into 
cylindrical tank 33 are thoroughly mixed to ferre 
a composition of colloidal consistency that is 
ready for use.. Gare valve 6 may be opened to 
continuously pass the materials thr0ugh pipe 
ourlet 66 to a position of use or, if it is desired to 
store a given quantity, gare valve 6] may be 
closed or partially closed fo collect the compound 
 in delivery section 32 and in tank 33. As the 
quantity of material in these storage sections 
creases the. paddie agitator 66 and the propeller 
agitator. 4 .will constantiy stir the compound te 
further mix the product and prevent separation 
of the constituents. Thus it will be seen that 
this apparatus is adaptable to either continuous 
or batch mixing operations that may be con- 
trolled with respect to the amount of compound 
desired. 
When this aPparatus is fo be ued for the mix- 
ing of the compound specified in the afore- 
mentioned co-pending application of Marshall 
Crouch, it will be desirable fo have ome of the 
various sections of this mixing aPparatus 
ternally heated or cooled. For this purpose, a 
jacket of insulation material 63 is provide d to 
completely-surround and enclose the various sec- 
tions of the apparatus and the feed pipe 23. 
Liquid tight jackets 6 are enclosed within in- 
sulation materials 63 and adjacent to the ex- 
posed surfaces of the mixing apparatus. When 
if is desired fo heat the apparatus in any given 
section, steam or hot water or the like is intro- 
duced through pipes 66 vhich are in communica- 
tion with the jackets 64. IAkewise steam or hot 
water or the like may be introduced into the 
jacket  surrounding feed pipe 25. For the mix- 
ing of. some compounds if may be desirable te 
heat the apparatus in one or more sections while 
cooling if in others. If is contemplated that pipes 
6,6 wfll be so connected externally that they may 
be used fo deliver either steam or a suitable 
coolant fo the jacket 64 as desired. Likewise in 
the mixing of some compounds under heated or 
even normal operation if may be desirable to 
vent the interior of the mixing, apparatus. For 
the purpose of venting the apparatus a vent pipe 
66 is provided fo connect the interior of entrance 
section ! 6 with the atmosphere,   
Though the apparatus shown and desribed 
has been round particularly useful in the mixing 
of the compounds specifled in the co-pending ap- 
plication of Marshall Crouch, if is also adaptable 
for the mixing of numerous other compounds. 
For these reasons this invention is neither limited 
to the mixing of the compound described nor to 
the form presented, but is adaptable fo many 
compounds and fo various modifications of the 
present form. The essential limitations, are set 
forth in the hereunto appended claires. 
What is claimed is: 
1. Materials mixing apparatus comprising an 
ènclosure, a plurality of cylindrical members 
within said enclosure ai least partially dividing 
the area therein into vertically disposed passages, 
helix members on ai least one of said cylindrical 
members disposed outwardly from the surïace of 
a supporting cylindrical member toward the sur- 
face of an adjacent cylindrical member, means 
for introducing materials that are to be mixed 
into said enclosure fo course through said pas- 
sages in predetermined directions, the helices in 
downwardly directed passages being of a width 



9»601,90 

6 

to .provide adeçlute .clernee .for intermixing 
gr, avitational i moeraent of .,the inÆroduced 
terials donw.rd!y ...past .he ïeeedge O sid 
helices,, and-means, for. c ausing r.elaiv.e mo.ion" be - 
tween .leas .to. o£.said»ylidrical.members, to 
incrse the itermixg action .in .the down- 
ward, directed.passages. 
,2. Materaals xing, ap.paratus comprising 
enclosure, .a plality .Oï cylindrical .members 
within said encloee aAest p.rtially ./diiing 
the-area therein. intover tiCally disposed passages, 
hel members on at least one oï said cyIdrical 
members disposed-ouwardly-ï.rom :the sur£ace of 
a supportig cylindricl member toward e sur- 
ïace oï an adjacent cylindrical member/means 
for introducing materials that are 'fo 'be mixed 
into said enclosureto Course throgh said pas- 
sages in predetermined directions, he helices i 
downrdly directed pasgages being o£ a«vidth 
o :provide .adequu-te clearanee ïor inCerming 
gravitaionaI-movement oï,the introdueed 
terials downwrdly-Vast the ï, ree edge .óï said 
!eliees andhe-heIees.m-upwardty direetedpas- 
sgesb¢g vï a:width.substaniI!y correpond- 
ig o çhe .width -oï aid. upward direeted 
sages,- and mea:m -ïor catsing .relative mot.ion be- 
tween-t Ieast two-oï-said cylindrieal memrs, to 
inerease .t.he i-ntermixg action :in the down- 
wardly dected-pssages and .or elevating the 
mterials alog he"helices, inthe upwardly 
reeted passages. 
,3. 'Materials mixing aparatus comprising,an 
enclosure,  pluraliy oï _.qyldrieal .members 
within said enclosure ät Iest partialIy dividing 
the area there into vertieally disposed passages, 
helix members on aS Ieast one oï said cylindrieal 
members disposed outwardly ïrom the surface oï 
a supporting cylindrieal member toward the sur- 
ïace oï an adjacent cylindricaI member, means 
ïor introducing materials that are o be mixed 
into said enelosure o course through said pas- 
sages in predetermined directions, the helices in 
downwardly directed passages bei oï a width 
to provide adequate elearance for intermixing 
gravitational movement oï the introduced mate- 
rials downwardly past the ïree edge of said heliees 
and the heliees in upwardly directed passages 
being of a width substantialIy corresponding to 
the widçh oï said upwardly direeted passages, a 
materials reeeiving ta within said enelosure 
and cylindrical members, and mea ïor causing 
rel«tive motion between aS least two oï said cylin- 
drieaI members to increase the intermixing action 
in the downwardly direeted passages and ïor ele- 
vating the materials along the heees in the up- 
wardly directed passages toward the materials 
receiving ta. 
4. Materials mixing apparatus eomprising an 
enelosure, a plurality oï cylindrieal members 
within said enclosure aS Ieast partialIy diding 
the area within said enelosure into vertieally 
disposed upwardly and downwardly direeted pas- 
sages, separate oppositely wound helix members 
on the inner and outer eylindrical zurïaces de- 
fining said downwardly direeted passages, means 
ïor introducing materials that are tobe mixed 
into said enclosure o course through said pas- 
sages in their predetermined directions, the oppo- 
sitely wound heliees in the downwardly directed 
passages being cooinçly oï a width providing 
equate clearance through said passage ïor in- 
terming gravitational movement oï the intro- 
duced maerials past the ïree edges oï said heliees, 
and means ïor causing relative motion between 
the said eylindrical members defining said clown- 

wardly,:directed passages,to lncrease the inter- 
mixirg actionïin saïd, passages. 
5. Materials mixing apparatus comprising n 
enc!osure-havin.g an inwardly disposed shearing 
5 surface, a'plnraAy of cylindrical members with- 
in .said enclosure at least, parti-ally divïding :the 
area therein into vertically disposed downwardIy 
and upwardly directedpassages,helix members 
on more than one of said cyIindrical members 
lO disposed outwardly from the surface ofthe sup- 
porting ,¢yIindrical member toward the surface 
of an adJacent cylindrical .member, a shearing 
surface on one of ad.Cylinders 'for cooperative 
egagement withthe shearing surface on said 
16 enclosure, means forlntroducing materials that 
are t.obe mixed into said enclosure past the said 
shearing surfaces and throgh the safd u_p- 
wad.Iy nd downwardly direCted passages to a 
Point of dscharge,: thehelices in_the idownward,]y 
20 directed passages bein.g of a width to proVide 
adecluate clearance 'for:intermixirg..gravitationaI 
movement of .the intro-duced materiIs 'down- 
wardIy past the:free/edge of said:helices and the 
helices in the i!pward}y directed passages being 
25 of .a width substantiglly :corresponding to the 
width of said up'ard!y directed passages, and 
means for lcausing reIätive motion beteen said 
cylindrical membersto effect a,particle size re- 
duction.at said shearin_g surfaces/to increase the 
30 intermixin_g action in çthe downwardly directed 
passages and 'for elevatingthe .materials along 
l;he-helice.s in the pwardly directed passages. 
6.  material mixing, apparatus 'comprising a 
container having a conicaI entrance section 
35 forming a shearing cone, a heIix on the inner 
surface of said container, a rotatably mounted 
cylindricaI drum within said container having a 
shearing surface thereon for cooperative arrange- 
ment with said shearing cone, a helix formed 
40 on the outer surface of said cyIindrical drum dis- 
posed in the saine passage as the helix on said 
container and wound oppositeIy of the heIix 
formed on said container, a helix formed on the 
inner surface of said cyIindrical drum, and a 
tank arranged within said cylindrical drum in 
neaï contact with the free edge of the helix on 
the inner surface of said cylindrical drum, said 
shearing cone and cylindrical drum being ar- 
ranged fo effect a particle size reduction of the 
50 materiaIs introduced into said container and said 
helices being arranged for mixing the materials 
as they pass downwardIy between the container 
and the drum and for eIevating materials from 
the bottom of the container to the top of the 
55 tank within the cyIindrical drum when the drum 
is rotated. 
7. A material mixing apparatus compriing  
container having a conical entrance section 
forrning a shearing cone, a shaft rotatably 
co mounted on said container and extending there- 
through, a helix on the inner surface of said con- 
tainer, a cylindricaI drum mounted on said shaft 
for rotation within said container having g 
shearing surface thereon for cooperative engage- 
65 ment with said shearing cone, a helix formed on 
the outer surface of said cyIindricaI drum dis- 
posed in the saine passage as the heIix on said 
container and wound oppositely of tlqe helix 
formed on said container, a helix formed on the 
70 inner surface of said cylindricaI drum and a 
tank arranged within said cylindrical drum in 
near contact with the free edge of the heIix on 
the inner surface of said cyIindrical drum, and 
paddles mounted on said shaft and in said tank 
75 for agitating the materials received therein, said 
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shearing cone and cylindrical drum being r- 
ranged to effect a particle size reduction of the 
materials introduced into said container and 
said helices being arranged for mixing the ma- 
terials as they-pass downwardly between the 
container and the drum and for elevating 
terials from the bottom of the container to the 
top of the tank within the cylindrical drum when 
the drum is rotated. 
8. A material mixing apparatus comprising an 
enclosed housing having entrance, mixing and 
delivery sections, said entrance and delivery sec- 
tions being of substantially frustro-conical 
shape, a shearing surface interiorly of said 
trance section, a helically formed shelf on the 
ner face of said mixing section, a shaft rotatably 
mounted on said housing and extending there- 
through, a cylindrical drum open at its bottom 
end having helically formed shelves on its inner 
and outer surfaces mounted on said shaft for 
rotation within said housing, a tank within said 
cylindrical drum for receiving mixed materials, 
an opening in the bottom of said tank in com- 
lnunication with said delivery section, paddles 
mounted on said sha£t for agitating the mixed 
materials in said tank and delivery section, a 
gare valve for controlling the flow of materials 
from said delivery section, liquid and pressure 
tight jackets surrounding the exterior surfaces 
of said entrance, mixing and delivery sections, 
insulation covering said jackets, and pipe means 
for selectively introducing temperature control- 
ling media into said jackets, a frustro-conically 

8 
shaped shearing plate on the closed end of said 
drum for cooperative engagement with the 
shearing surface of said entrance section, and 
means for rotating said shaft and drum to ef- 
fect a particle size reduction of the materials in- 
troduced in the entrance section, an intermix- 
ing of the materials by said helices in the pas- 
sages between said housing drum and tank, and 
a stirring of the mixed materials in the tank and 
on the delivery sections. 
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